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CHAPTER 1: INTRODUCTION
There are 98,000 deaths a year in the US that are attributed to medical errors. From 1983 to 1993, a
three-fold increase in death rates was reported, and a ten-fold increase in deaths per year is expected due
to shortage of health care professionals. If barcodes were to be implemented for each unit dose of
medication administered to patients, dispensing errors at hospitals and pharmacies could be reduced by
64%, and 400,000 bad drug reactions, ranging from headaches to deaths, could be prevented over the next
20 years 1 . In addition to alleviating patients’ pain and suffering, as well as helping prevent extended
hospital stays, bar-coding could
•

help with inventory control and billing,

•

reduce hospital re-packaging costs,

•

increase hospital workforce productivity,

•

streamline administrative systems, and

•

improve consumer expectations for service and information

Barcoding would work in hospitals in the following way: Patients would be given a barcoded ID
bracelet when they are admitted. The barcoded bracelets would link patients to their medical records.
Every prescription drug would have a barcoded National Drug Code (NDC) number. Hospitals would
have barcode scanners linked to medical records. The barcodes could then be used to detect the following
types of drug distribution problems:
•

Wrong drug for the patient

•

Wrong dose of the drug for the patient

•

Wrong time to administer the drug to the patient

•

Patient’s chart has been updated and prescribed medication has changed

1

To Err Is Human: Building a Better Health System, 2000, Committee on Quality of Health Care in America,
Institute of Medicine, Analysis of patients in New York.
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The FDA requested that the pharmaceutical industry place a barcode on unit dose packages (a
package that contains one capsule or tablet) of prescription medications. The barcode should have the
NDC number of the product that is in the unit dose package. This barcode would be read by scanners and
interpreted by computers in hospitals and would avoid deaths caused by providing the wrong product to a
patient.
Pfizer decided to support the FDA ruling by defining an industry standard for barcodes on its
hospital unit dose (HUD) blister packages. The company would initiate a research, testing, and
implementation process using as a case study its actual hospital unit dose blisters:
1. Pfizer would have to place a barcode that would fit a small unit dose blister with a minimum
size of 19 mm x 36mm and a maximum size of 22 mm x 36 mm.
2. The barcode had to be readable by existing line scanners.
3. If a hospital or pharmacy did not have a barcode reader, they had to have the ability to read
the information in human readable format (that is, a minimum font size of 6 points had to be
kept).
Pfizer made a commitment to go beyond the FDA requirement of a barcode that contained the NDC
number of the product, and decided to include additional information, such as the lot number and
expiration date, which varied on every product.
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CHAPTER 2: PROBLEM
In trying to comply with the FDA barcode requirement for unit dose packages, Pfizer faced multiple
challenges. Barcodes had to be printed on 22 HUD blister packages for the US market. The packages
ranged from a 1 x 10 strip format to a 2 x 5 blister format. The blister size (footprint) could not be
changed. Of the 22 HUD blister packages, 14 had a 19mm x 36mm footprint, 6 had a 22mm x 36mm
footprint, and 2 had a 25.5 x 34.5mm footprint.
The unit dose blister packages consisted of a top layer of 15 lbs paper/foil with a bottom layer of
clear PVC in which the capsules or tablets were placed. The 15 lbs paper/foil was required because the
capsule or tablet had to be pushed through the paper/foil without breaking. Changing to a higher, thicker
paper/foil (e.g., 30LB paper/foil, which is two times thicker) to have more paper to print on would have
meant changing the blister package from push through to peel open. Printing had to be done on a surface
that was knurled (the surface has ridges and is bumpy for better sealing); this could not be changed for
purposes of better printing because doing so would require stability studies.
To the already crowded existing artwork on the package—which included the product brand name,
the dosage, the manufacturer’s address, RX, and a “Keep out of reach of children” statement—Pfizer had
to add and print in-line the National Drug Code number (fixed information on both the barcode and
human readable text) and the lot number and expiration date (variable pieces of information). The barcode
had to be in a Global Trade International Numbering System format so that no matter where it was read, it
could be understood.
While black ink was used to print information on 20 of the HUD blister packages, two of Pfizer’s
high volume products used different color inks. One product printed information in Pantone 7460 ink
(light Blue), and another product used Pantone 654 ink (dark blue). Pfizer’s main concern was that the use
of these inks might affect the barcode readability, which was required to have C or better quality.
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Pfizer did not have previous experience in either printing in-line barcodes or in verifying their
quality in-line. A reliable barcode printing system had to be selected. The company had to determine
whether its in-line printing equipment (Gottcho platen press with in-line printer) was capable of
continually printing good quality barcodes. If not, the company had to select the best printer in the market
to do so, which would also pose a challenge. There were only two proven barcode quality verifying
systems on the market: Webscan by Barcode Systems and Vision System by Label Masters.
The final challenge Pfizer faced was meeting the FDA deadline.
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CHAPTER 3: OBJECTIVES
The following objectives were set for the barcode project:
1. Support the FDA in defining the Industry Standard for barcodes in HUD Blisters.
Pfizer would be going through an entire process of research, testing, and implementation without any
guidelines on format and barcode requirements. The FDA-proposed ruling in March 2003 only
required the NDC number on the barcodes, and Pfizer was going a step further by also including lot
number and the expiration date. The lot number and expiration date are variable information which
complicates implementation.
2. Mitigate increases in product costs by minimizing capital investments and impacts to product
throughput and maintaining the actual HUD footprint size.
3. Include the NDC number, expiration date, and lot number in both the barcode and human readable
format.
4. Select a barcode that can be read by conventional barcode readers.
5. Obtain an ANSI grade of C or better in print quality.Create an industry standard for barcodes on HUD
blisters that can be used as a standard model in all other Pfizer plants.
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CHAPTER 4: ANALYSIS
The following pages present a step-by-step description of the tasks that were carried out at Pfizer to
implement barcode printing with C or better quality using a Hapa 730 printer installed on a Klockner
blister machine with an off-line Webscan system evaluating the quality of each sampled blister cavity
every hour.

Step 1: Purchase a Barcode Quality Verifying System
Pfizer needed to purchase a barcode quality verifying system that could evaluate the barcode quality
once it was printed, give it an overall rating (a, B, c @D), and identify the standard barcode
characteristics that had to be improved to obtain a barcode quality of A or B.

Selection of Equipment to Decode Barcode
A barcode reader for incoming and in-process had to be purchased. Two options were evaluated: the
Webscan barcode reader connected to a computer and a printer (4410LR-121 CK).
The HHP barcode reader or scanner was connected to a computer and a local network printer. The
HHP barcode reader was programmed to decode and print the barcode format with a predetermined
symbol that indicated whether it was reading an RSS barcode or a Composite barcode. Spaces were
placed to separate the RSS barcode with the GTIN number from the Composite PDF barcode that had the
lot number and the expiration date:
•

The @ symbol indicated the equipment was reading an RSS-14 barcode.

•

The $ symbol indicated the equipment was reading a Composite Code.

The following example shows how the barcode NDC: 0025197534, Lot: CY00000 & EXP. 12-2004
is separated: @0110300251975346 $10CY00000 17041200
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Selection of Equipment to Verify Print Quality
Webscan TruCheck Barcode Verifier (Model TC-202) is an advanced barcode verifier capable of
performing multiple scans grading (A, B, C, D, and F) based on ANSI parameters. The Barcode Verifier
is equipped with a base unit with a remote scanner and a thermal report printer. For each barcode
scanning evaluation, a report is displayed on the integrated LCD display and a hardcopy is printed on the
thermal report printer (see Appendix A).

Step 2: Select the Barcode Format That Best Fits the Unit Dose Footprint
A barcode format and size had to be selected that could carry the required information (NDC
number, lot number, and expiration date), would not require footprint size increase, and could be read by
the available barcode reader technology on the market. Traditional symbologies were evaluated:
•

128 (UPC), I2 of 5: This option had significant space requirements as well as throughput and
cost implications.

•

2D Codes: This option presented significant end user hardware costs (i.e., it requires a Vision
System).

•

Reduce Space Symbology RSS-14 (see Appendix B) had the following characteristics:
−

It was ideal for small footprint with space limitations.

−

Almost any newer scanner could read it.

−

It was capable of encoding the NDC number, lot number, and expiry date.

−

It facilitated omni-directional scanning.

−

It had been proposed as industry standard.

−

Its capabilities had been documented in several Case Studies. 1

The RSS-14 Barcode was selected to carry the NDC number with a GTIN numbering format. The
Composite Code would be added as an extension or stacked to carry the lot number and expiration date
information.

1

Abbot performed a Case Study on the implementation of RSS barcodes on small vial labels.
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Step 3: Select a Numbering Format That Is Used Worldwide and Could Be
Recognized by Any Computer System Available
A format that was already available and was recognized world wide was selected. GTIN or Global
Trade Identification Number (see Appendix C) is used for the unique identification of trade items
worldwide within the EAN.UCC System. It has a 14 digit data structure to accommodate all the different
numbers. It is composed of the following (see Appendix D):
•

GTIN identifier: 01

•

Packaging Level Indicator: 0-9

•

UCC/EAN future reserved location: 0

•

United States pharmaceutical code: 3

•

National Drug Code: a 10 digit NDC number

•

Check Digit: mathematical formula that generates a number between 0 and 9.

The Packaging Level Indicator
The packaging level indicator is a critical number that should be assigned once Pfizer has verified
what level indicator has not been assigned previously on barcodes placed on its products (see Appendix
E). It is recommended that the lowest level of packaging (unit dose) have a level indicator of “0”. But the
packaging level indicator at the lowest level of packaging may vary depending on the previous use of the
packaging level indicator. Assigning a UPC barcode to carry an NDC number means that the packaging
level indicator of “0” has automatically been used. It is important to verify the procedure of assigning
NDC barcodes to different levels of packaging (Bottle Label, Bundle Label, Shipper Label Carton,
Barcodes, etc.). Since the unit dose is the primary package, and Pfizer used UPC barcodes on bottle
labels, a packaging level indicator of one (1) was initially assigned. After verifying the packaging levels
numbers already assigned on barcodes for bundles, shippers, and primary labels, Pfizer noticed that the
packaging level of one was already assigned to the bundle labels. The level next number that could be
assigned was the 2, and all GTIN numbers that were already assigned had to be recalculated. The check
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digit depends on the numbers on the GTIN; it also changes and had to be re-calculated (see Appendix F or
go to the Internet UCC Council site: http://www.uc-council.org/ean_ucc_system/education_support/
cdc. html.).

Composite Code Barcode
The Composite Application Barcode contains the following:
•

Expiration date: 17YYMMDD. The expiration date character is preceded by a 17,
indicating that what was next was an expiration date with 2 digit year (YY), two (2) digit
month (MM), and two (2) digit date (DD). If a date was not selected, the last two (2)
characters were 00. For example, for legible information: EXP. MAY 2004, the barcode
would scan: 17040500(17Year=04, Month=05& Date=00)

•

Lot Number: 10CY00000. The lot number character is preceded by a 10, indicating that
what is next is a lot number. For example, for legible information: LOT C400025, the
barcode would scan:10C400025

Step 4: Select the Barcode Size That Best Fits the Unit Dose Footprint
Unit Dose Footprint
Corporate proposed the use of 10mil-stacked RSS-14/CCA based on line trials performed at other
Pfizer plants. The company needed to determine whether the 10mil was the optimum size for its HUD
footprints or printing area. Pfizer’s Unit Dose Products run on three different Hospital Unit Dose sizes:
•

19x 36.5mm

•

22 x 36.5mm

•

25.4 x 34.5mm

Establish No Text Margin
The no text margin inside the footprint depended on the register shifting during the sealing and
cutting process. Pfizer selected a 2mm margin to avoid any cutting of text .The area of the barcode
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placement depended on the unit dose size less 2mm margin all around for the register +/- shifting during
cutting. Since a stepladder barcode was to be used, the width of the unit area was critical.

Calculate the Barcode Size
Using the footprint and margin, the barcode size for the unit dose products was calculated:
•

Blister 19x 36.5mm—Subtracting a 2mm clearance on all sides yielded a printing width of
16mm(19mm-4mm). As a result, the best barcode size was the 10mil RSS-14/CCA stacked,
since the total length of the longest 10mil barcode is that of the CCA barcode which takes a
total of 14mm to accommodate the lot number and expiration date.

•

Blister 22x 36.5mm—Subtracting a 2mm clearance on all sides yielded a printing width of
18mm(22mm-4mm). As a result, the best barcode size was the 12mil RSS-14/CCA stacked,
since the total length of the longest 10mil barcode is that of the CCA barcode which takes a
total of 17.5mm to accommodate the lot number and expiration date (see Appendix G).

Step 5: Select Three Worst-Case Scenarios for Testing and Validation Based on
Volume, Text Quantity, Color Print, and Footprint Area
Three (3) products were selected based on reasons provided below:
BEXTRA® 10mg
•

This product is printed in Pantone 7460 (light blue color)

•

Footprint of 22 x 36.5mm

•

Blister array of 2 x 5 push through

•

High Volume

Celebrex ®100mg
•

This product is printed in Black

•

Footprint of 19 x 36.5mm

•

Blister array of 1 x 10 push through

•

High Volume
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Calan ®SR 240mg
•

This product is printed in Black

•

Footprint of 19 x 36.5mm

•

Blister array of 2 x 5 peel open

•

High Volume

Step 6: Select the Print Mat Material to be Used for Printing
The print mat material was selected for its ability to print small characters and rigidity for the small
bar width of the RSS barcodes:
•

Dupont Cyrel® Photopolymer PLS 0.112

•

Sticky Back: 0.020” 414 DL Solid Printing Tape

Step 7: Select the Print Mat Supplier
The supplier selected must have the proper internal process controls to supply Pfizer with print mats
that were proven to print Grade A RSS-14/CCA barcodes. The controls requested were as follows:
•

Print Plate identification

•

Process controls

•

Verification systems

•

Provide BWR barcodes

•

Plate Press Proofs verified to ISO 15416 Print Quality Specification for each mat

•

A bar code verification document for each mat was provided

The supplier that met all the above requirements was Quint Company, Inc.

Step 8: Select the Ink
The actual inks used to print all Pfizer’s HUD products are water-based inks provided by Adolfo
Gottcho, Inc. They are as follows:
•

AT 609 black water-based ink
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•

AT 7460 Pantone 7460 light blue

•

AT 654 Pantone 654 dark blue

The Packaging Services department proposed ink for a 10mil-stacked RSS-14/CCA based on line
trials performed on a 30lb paper/ foil using a Cyrel print mat that has a 10mil RSS-14/CCA barcode with
a bar width reduction of 3 mil was the Gottcho AT-611 water-based Black ink . The ink and print mat
combination were tested on the 15lb paper /foil combination and resulted in a final bar width of 10mil.
Other Pantone water-based inks (7460–light blue and 654–dark blue) were also tested for bar width
reduction of 3mil and results were successful.

Step 9: Print on Current HUD Material
The material used on all Pfizer’s HUD products is the 15lbs paper/foil which is standard for all push
through dispensing and peel off packages.

Step 10. Establish Purchasing and Incoming Controls
Purchasing Control
Pfizer’s Packaging Component Specifications had to be modified to clearly specify the following:
•

Barcode requirement

•

Barcode size

•

Barcode information

•

Legible information below the barcode

•

Legible information letter size and type

All this was incorporated on the actual specification through a series of sections listed below.

Barcode Interpretation Table
Since what is read below the barcode is different from what is contained inside the barcode, an easy
to interpret table indicating the barcode format that holds the information, the human readable

17

information that is written below the barcode, and the information that results from the scanned data was
added to the specification.
Example:
Bar Code: RSS-14™ Stacked/CCA 12mil.
GTIN no.: 1 03 0025-1975-34 6
CCA barcode contains the expiration date and lot number.
Bar Code
RSS 14
GTIN NDC

Human Readable

Scanned data
01103002519753
46

N 1 03 0025-1975-34 6
CCA
Expiration Date

EXP. 00-00
(EXP. MM-YY,
YY=Year
MM=Month)

CCA
Lot Number

CY00000
0=numbers from 0 to 9

17YYMMDD
YY=Year
MM=Month
DD=Date, if no date
specified then “00”
10CY00000

Note: Coding and GTIN number information supplied by the company with purchase order to be
printed in 6 point Avant Garde Book type.

Bar Width Reduction (BWR)
Bar width reduction (BW) indicates what reduction on the barcodes width was established for the
print mat, paper/foil, and ink combination. When applied to the paper/foil, water-based AT 611 ink and
print mat with 3-mil, reduction should result in the final 12mil or 10mil barcode.

Print Mat Material
•

Dupont Cyrel® Photopolymer PLS 0.112

•

Sticky Back: 0.020” 414 DL Solid Printing Tape

Pfizer Blister Location Identification Marks (PBLIM)
These I-marks help locate where the printer started to print and ended when the finished blister was
ready for evaluation. They helped locate which cavity on the print mat was having problems. One mark
indicated left 2 x 5 cavies and the other the right 2 x 5 cavity.
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The printed blister will have two sets of PBLI Marks. One set between rows 1 & 2 (left side) and
another set between rows 3 & 4 (right side).The I-marks are placed between the step and repeat cavities
and are part of the final print mat.
For example, on a 4 x 5 cavity print mat that has four columns and five rows:
•

The first set of marks (left side) will start 1mm from top (1 x 5mm) and will be followed by a
second mark 9mm below (1 x 4mm).

•

The second set of marks (right side) will start 1mm from top (1 x 5mm) and will be followed
by a second mark 31mm below (1 x 4mm).

Incoming Controls
Pfizer had to provide incoming with a series of tools that would assure them that what was received
was as requested through the Packaging Component Specification. On the Packaging Component
Specification information on the Vendor Instructions and Test Requirements sections were added.
•

Vendor Instructions
The vendor was requested to provide two press proofs of the printing mat that represented
what the mat could print when installed on a platen press printer. The vendor purchased a
printer on which was placed the printing mat and printed one press proofs per mat. These
presses proof were also to be scanned by the vendor to certify that each and every barcode
had a printing potential of A quality.

•

Incoming Test Requirements
Incoming had to physically read the text and challenge the barcode information that was
legible and what resulted from the scanned barcode.

Physical Tests
The copy had to be compared to the approved proof. If the copy was incorrect, missing, or
misleading in interpretation, the print mat was to be rejected. Copy placement should meet dimensional
requirements. An SOP was to be developed to scan each and every barcode printed on the press proofs
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provided by the supplier. The reading was to be verified against the Barcode Requirement Table that
should be part of the Packaging Component specification for that particular product. The length and width
of the printing plate, which should not exceed the +/- 1/8”, had to be measured. Verification of copy
placement had to be made by the packaging process personnel during line setup after the print mat was
mounted on the blister machine.

Step 11. Use Actual Printer to Print In-Line Barcodes
The equipment used for printing the HUD blister was the Gottscho Platen Press Printer, Model
808.25-5.5. The platen printer is designed to print up to an 8 ¼” x 5 ½” area on a variety of packaging
web materials. It is designed for use on intermittent packaging machinery.

Operation Principle of the Platen Printer
The operation principle is similar to a pick ink and place ink by an automatic hand stamp. The
carriage or plate with the print mat travels a preset distance, during which the print mat is wetted with the
ink by traversing across the face of the Anilox roll. The carriage stops, actuating the printer cylinder
(retrieves the wetted print mat from the Anilox roll). The return of the carriage to its starting (home)
position and the retraction (stamping) of the printer occur simultaneously 2 .

Preliminary Leveling
The backup plate height has been preset at the factory. It is recommended that the alignment of the
platen face (plate that carries the print mat) to the backup plate (plate that holds the material to be printed
on) be checked for parallelism prior to the actual installation of the print mat. This was accomplished by
using the gauge blocks with the platen plate in the upper most position.

Mounting of Print Mat
The print mat is mounted on the plate by using a sticky back tape. The print mat must be mounted to
the print mat plate with double-sided sticky-back tape. When applying the sticky-back tape to the
2

Taken from the “Instructions for Operation and Parts List of the Platen Printer Model 808.25-5-5.5”
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mounting plate, the operator had to be sure that there were no air bubbles trapped between the tape and
the plate. If this occurred, a pin was to be used to puncture the air pockets and the mat pressed flat to the
mounting plate face.

Mounting the Ink Fountain
The ink fountain consisted of a 600 lines/inch Anilox roll, an ink bottle, ink reservoir, and doctor
blades. The doctor blades control the ink transfer by removing the excess ink that results from the Anilox
roll rotating in the ink filled reservoir. The alignment of the fountain to the print mat face is critical to
ensure an even dispersal of ink across the face of the print mat. The ink reservoir had to be parallel so that
there was ink throughout the length of the Anilox roll. The amount of ink transferred depended on how
much ink the Anilox roll could carry. The amount of ink was inversely proportional to the amount of lines
per inch. The higher the number of lines per inch, the less the amount of ink transferred. For example, a
600-lines-per-inch roller transfers one-half the quantity of ink than a 300 lines per inch roller. The fewer
number of lines in a square inch, the greater the ink accumulation and transfer. The Anilox roll rotates
over its own axis with rubber bearings and the friction caused by the plate inking process.

Step 12: Use the Actual Form/Fill/Seal Equipment
The Medipack Klockner CP3 machine has the Gottcho printer mounted on it. After the platen press
printer printed the material, it passed through a certain number of transfer rollers that directed the printed
material to the CP3’s sealing station.

Sealing Station Tooling
The sealing process used is called knurling. The top and bottom knurled sealing tool applied heat
and pressure to seal the paper foil with the formed PVC. The paper /foil heat sensitive coating on the foil
side was activated, and the knurling pattern applied with heat helped obtained the optimum seal. The
knurling formed an array that reduces the possibility of leaks.
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Knurling Effect on Barcode Quality
The knurling significantly helped the sealing process of Pfizer’s HUD products that have large
blister cavities and small sealing areas. It previously did not have a significant affect on printing quality
since the print quality was verified visually. However, when a small bar code is added that will be read by
a verifier that evaluates each barcode from top to bottom by comparing over 100 times the bar separation,
bar width standard, reflectance of the black bars, reflectance of the white spaces, white spot on the black
bars, and black spot on the white areas, etc., then the knurling has a negative effect on barcode print
quality.
The sealing process is excellent for sealing, but the knurling pattern in combination with the 15lb
paper foil caused micro mountains that affected the barcode quality. The knurling also caused the foil to
be more visible and have a negative effect on the DEFECT parameter.
•

DEFECT parameter grade quality is low.
The knurling process caused deformation on the printed surface and made more visible the
foil layer that is under the 15 pound paper. When performing the barcode quality evaluation
with the verifier, the laser light of the verifier hits the white paper surface, returns to the
receptor, and obtains a high reflectance value. However, when the laser light hits the foil’s
surface, it is scattered and does not return to the receptor and is then interpreted as a black
spot or low reflectance value. The result of this low reflectance is a black spot on the white
surface or a DEFECT. The number of DEFECTS increases and the overall grade decreases.
Samples of printed RSS barcodes were verified before and after knurl sealing, and one grade
quality was lost due to knurling. For example, an RSS barcode on cavity 4 gave a barcode
quality of B before knurling; after knurling, the barcode quality was C.

•

DEC: Decodeability grade quality is low.
Many barcodes had poor DEC quality results due inaccurate bar widths and spaces caused by
non-uniform pressure of the printing plate during the printing process. Even though all the
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steps to setup indicated above were performed, the platen printer could not consistently apply
ink uniformly or apply the same pressure throughout the plate.

Alternatives Evaluated to Reduce DEFECTS
•

Change the paper foil
An alternative to eliminate the DEFECTS low-grade quality was to change from the paper
foil from a 15lbs paper foil to a 30lbs paper foil. This would require the following:
1. Changing from a push through blister functionality to a peel off blister functionality.
2. Purchasing new tooling for peel off.
3. Placing all the products on stability.
4. Validating the printing, sealing, and cutting process.
5. Submitting to the FDA on the next annual report.

•

Apply a layer of white ink over the paper.
Pfizer prepared an experimental foil spec that specified that the last paper layer would be
flooded with white ink .The roll was prepared and received for experimental use only. A test
trial run took place and the results showed that the DEC defect increased and, as a result, the
DEC quality grade decreased after passing the printed material through the transfer rollers
and sealing plate. This was due primarily to the runny ink and ink adhered to the transfer
rollers and sealing plates. The change from an absorbent paper surface to a painted white
surface resulted in a different reaction of the water-based ink to the new surface.

•

Apply a layer of titanium dioxide between the paper and the foil.
The titanium dioxide (TIO2) will serve as a coating and should eliminate the foil from being
seen through the 15lbs paper foil. The supplier was requested to provide this experimental
material but has had problems applying TIO2 to the adhesive that joins the paper with the
foil. At the time of this report, Pfizer is still waiting for the supplier on this request.
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Step 13. Perform a Training Program
A training schedule was arranged with the print mat vendor (Quint Company) and the barcode
verification equipment vendor (PIPS). Each provided potential topics to be covered, and a final training
agenda was arranged. A three-day course covering theory and hands-on training took place on
November 10–12, 2003. The training covered the print mat request to supplier (Packaging Component
Specification), incoming inspection, setup of the printing plates, in-process cleaning, in-line decoding,
and print quality verification. Pfizer prepared one test of artwork with specifications and ordered two
similar test print mats (in case one was damaged during testing) that were taken through the entire
purchasing, incoming, and test trail printing process of the training.

Topics

Purpose

Who Should Be Trained

Printing Plate Training

Achieve a better understanding
of how printing plates are
manufactured and all the controls
the vendor has to assure RSS
print quality.

All:
Incoming, HUD line mechanics
and in-process monitoring
operators, quality and Packaging
Development

Barcode Print Quality

Learn how to monitor print
quality of the barcodes using the
scanner and verifier.

All:
Incoming, HUD line mechanics
and in-process monitoring
operators, quality and Packaging
Development

Plate Inspection Procedures and
Typical Purchase Order
Shortcomings

Learn how the printing plates are
to be inspected through incoming
and how to provide the correct
barcode requirements through a
PO.

Material Agents and Incoming
Personnel

Demonstration of Incoming
Process with Test Plate

Challenge SOP developed for
that purpose and the qualified
barcode scanning equipment

Incoming personnel and material
agents

Demonstration on HUD
Monitoring Barcode Print
Quality

Learn initial setup, calibration,
and use of barcode quality
verification equipment.

Quality and in-process inspection
personnel.

Verification Equipment Use for
Quality Inspection and Problem
Solving

Learn how to use verification
quality results to determine the
problem and correct it.

In-line inspection personnel and
line mechanics, Packaging
Process Engineers

24

Plate Mounting, Cleaning,
Impression Adjustment & Visual
Print Quality

Learn the theory behind initial
plate mounting, setup,
adjustments and print quality
evaluation

Line mechanics and operators

Demonstration: Plate Mounting,
Cleaning, Impression Adjustment
& Visual Print Quality

Hands-on training for initial plate
mounting, setup, adjustments,
and print quality evaluation

Line mechanics and operators

Demonstration on the HUD of
Monitoring of Barcode Print
Quality

Hands-on use of the barcode
quality verifier

All:
Incoming, HUD line mechanics
and in-process monitoring
operators, quality and Packaging
Development

RSS Print Trial on HUD Line

Perform a test run with a print
test plate going through the setup
steps and performing pre-run
RSS Quality inspection

All:
Incoming, HUD line mechanics
and in-process monitoring
operators, quality and Packaging
Development

Step 14. Recommendations Resulting From the Training Exercise
The hands-on training was performed with a test mat purchased by the material agents and later
received through incoming; inspected using the barcode reader, Draft Packaging Component
specification, and SOP; mounted on the Gottcho printer; and monitored for the print quality of the
barcodes printed by the Gottcho printer with the draft in-process SOP, barcode reader, and barcode
quality verifier. The following were the recommendations made by the vendor as a result of this exercise:

1. Changes on Packaging Components Specifications:
The print mat that was received through incoming in a plastic bag contained the following
documents:
•

One print mat

•

B&W print of the mat artwork

•

Press proof of the print mat

•

Documentation on the verification of the print quality of each of the 20 RSS-14/CCA
barcodes located on that print mat.
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•

A numbered diagram of the cavities (1-20) to help locate the Verification results with the
cavity verified

The following recommendations were made:
•

Remove the B&W print of the mat artwork.
The B&W print of the mat artwork is not necessary since the artwork can be verified on the
proofs.

•

Add the part number de-bossed on the edges of the print mat.
Actual print mats do not have the product part number, and it can be confusing if they are
separated from the package. Identify each print mat with the part number on the edges. This
part number can then be read off the print mat, and during the printing process it will be
removed when the edges are cut off to form the final blister array (2 x 5 or 1x10).

•

Add a tamper-evident label sealing the plastic bag closure that has the following information:
purchase order number, part number, lot number and expiration date, drug name and strength.
The tamper-evident label containing the information about the contents of the plastic bag can
help verify that documentation has been provided and can clearly identify when the print mat
has been opened (tamper-evident) and inspected.

2. Changes on Draft Incoming Inspection SOP
•

Use the press proof to read the barcode information instead of using the B&W print.

•

Indicate that special characters printed in front of every code are an indication of the type of
code read. For example, “@” indicates that the scanner is reading RSS code, and “$”
indicates that the scanner is reading a Composite Code.

•

Add spaces between lot numbers and expiration date codes for clarity.

26

3. Changes on Draft In-Process Inspection SOP
The initial calibration steps before using the verifier were revised and made more user-friendly by
incorporating a check list and fill-in-the-blank form that are compared to the desired results for the
verifier to be calibrated.
Quint Company provided a fixture (an aluminum representation of the PBLI (Pfizer Blister Location
Identification Marks) on which the final printed blister could be placed to ease the inspection process
during start up and during in-process. The in-process inspection of one print cycle (two blisters) would
take place every hour.

4. Change In-Process Controls
•

Clean the contact foil transfer rollers, which are used after the Gottcho printer, at every break.
Ink tends to accumulate due to friction and the slow water-based ink drying process.

•

Use a special rubber roller provided by Quint Company to mount the print mat to the plate
which will prevent the formation of air bags.

•

Seal the print mat to the plate with special sealant to avoid water entry during cleaning. Quint
Company will provide the sealant specifications.

•

Clean the print mat at every break with a special soft-bristle brush provided by Quint
Company to avoid dried ink from accumulating on the barcodes.

•

Have spare ink fountains with an Anilox roll and doctor blades ready so that the ink fountain
can be changed at every break to avoid accumulated ink. The accumulated ink can reduce the
transfer of ink to the print mat and prevent ink spots on the printed paper foil.
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Step 15. Prepare Printer for RSS Test Run
The following actions were taken to prepare the printer for the RSS test run:

1. Brought in Technician for Trial Run.
The printer technician from Gottcho was brought in to evaluate Pfizer’s printer capabilities and to
provide the parts necessary for the printer to operate at its best. The technician made the following
changes/adjustments:
•

Replaced the cylinder that moves the printing mat to the ink fountain and then presses the ink
on the foil.

•

Upgraded the ink fountain.

•

Changed the 600lpi Anilox roll with rubber bearing to a 360 lpi Anilox roll with ball bearing
to help the roll move smoothly as it picks up ink, has the excess removed by the doctor
blades, and applies more ink to the print mat.

•

Replaced the doctor blades.

•

Balanced the ink fountain in reference to the printing plate so that the Anilox roll was
receiving ink homogeneously.

2. Selected Largest HUD Footprint and Barcode.
The largest footprint (22 x 36.5mm) product with the largest RSS-14/CCA barcode (12mil) was
used to perform test trials (see Appendix H).

3. Prepared Test Mats.
Quint Company, Inc. used the selected footprint and barcode and prepared two test print mats with a
4 x 5 array using selected print mat material.
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4. Purchased 611 Ink for Testing.
A new ink specification was prepared based on the AT-611 water-based ink Technical Data Sheet
and MSDS provided by Gottcho, and the ink was then purchased.

5. Arranged Capability Study with Statistician.
A meeting was held with a Pfizer statistician to discuss what was expected of the Capability
Analysis. Information on the analysis process, grading of barcodes, and selected sample size were
provided.

6. Performed Test Run and Prepared for Capability Study.
The technician placed a print mat on the printer, filled the ink fountain with the specified ink, and
performed the necessary setup:
•

Loaded 15lbs paper/foil.

•

Loaded PVC.

•

Placed and centered print mat on plate.

•

Placed 360 Anilox roller on ink fountain.

•

Placed doctor blades.

•

Loaded inkbottles with specified ink.

•

Placed ink fountain in printer and aligned as required.

•

Inverted inkbottles over ink fountain.

•

Ran until ink was evenly distributed over the Anilox roll.

•

Aligned Printer I-marks with sealing and blister cutting process.

•

Started to print and adjusted until the print quality seemed visually to comply with Pfizer’s
barcode print quality.

The technician performed the necessary adjustments to provide a two RSS-14/CCA barcode Printed
Blister of 2 x 5 array that would have C quality or better on all 20 cavities.
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The quality of the barcodes on all cavities was not uniform, and quality ratings of B, C, D, and F
were obtained. The technician kept making adjustments to pressure, but never reached C or better quality
on all 20 cavities.
The capability study was not performed since from start a quality of C quality or better on all 20
cavities was not obtained. The technician could not make the printer print C or better quality on all RS14/CCA barcodes.
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CHAPTER 5: CONCLUSION
Patient safety is a critical issue for all caregivers and administrator 3 due to the alarming number of
patients who have suffered from incorrect administration of medications on all levels of treatment. The
FDA has been pressuring the entire pharmaceutical industry to place a barcode on the unit dose packages.
Pfizer finally selected an RSS-14 /stacked barcode that carries a fixed NDC number and room
where variable information, such as the lot number and expiration date, can be added. The printing system
selected is the HAPA 730 printer which prints using a digital image burned into a stenciled format and
UV drying ink for quick and precise printing. The barcode quality verifying system used at the end of the
line is the Webscan Tru-Check system which evaluates the barcodes in nine different parameters to
determine the barcode quality and also serves as an evaluation tool of whether the barcode is acceptable.
The current quality check is performed every hour off line on a sample size.
All this effort is worthless if the pharmaceutical industry does not have all the controls in place to
assure that the barcoded information is correct and the quality of the barcode is reliable, and if the end
users (hospitals and healthcare systems) do not have the proper Barcode Point-Of-Care (BPOC) system
and practices in place. Even the best systems fail if they are not properly used and if adequate training and
system monitoring is not in place.

3

The Effect of Barcode-Enabled Point-Of-Care Technology on Patient Safety, Literature Review published by
Bridge Medical, Inc. October 2002,
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APPENDIX A: RSS STRUCTURAL LAYOUT
RSS Structural layout designed for BEXTRA 10MG with a 2mm clearance all around.
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APPENDIX B: REDUCED SPACE SYMBOLOGY
& COMPOSITE SYMBOLOGY
RSS-14 Extended

RSS-14 Stacked CCA/CCA
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APPENDIX C: GLOBAL TRADE ITEM NUMBER AND RSS AND
COMPOSITE SYMBOLOGY
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APPENDIX D: REDUCED SPACE SYMBOLOGY & COMPOSITE
SYMBOLOGY ENCODATION
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APPENDIX E: LEVEL INDICATOR DIGIT
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APPENDIX F: CALCULATE THE CHECK DIGIT ON A RSS-14
BARCODE
Calculating the Check Digit on a RSS-14 barcode
GTIN number:
1030025197534, the check digit is 6
The RSS barcode GTIN number is:
10300251975346
Step 1. Suppose you want to find the Check Digit for the RSS Number 1030025197534. Set up a table
with 14 columns, and put the number 1030025197534 into Positions One through thirteen.
Position 14 will be blank because it is reserved for the Check Digit.
Step 2. Add the numbers in Positions One, Three, Five, Seven, Nine, Eleven and Thirteen:
(0 + 1 + 3 + 0+ 5 + 9 + 5 + 4 = 27).
Step 3. Multiply the result of Step Two by three: (27 x 3 = 81).
Step 4. Add the numbers in Positions Two, Four, Six, Eight, Ten, Twelve:
(0 + 0 + 2 + 1+ 7 + 3 = 13).
Step 5. Add the results of Step Three and Step Four: (81 + 13 = 94).
Step 6. The Check Digit is the smallest number needed to round the result of Step Five up to a multiple
of 10. In this example, the Check Digit is 6.

Steps
1
2
3
4
5
6

Numbering Structure
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 0 3 0 0 2 5 1 9 7 5 3 4
1
3
0
5
9
5
4 27
Multiply the results of step two by three (27 x 3=81)
0
0
2
1
7
3
13
Add the results of step three and four ( 81 + 13= 94)
1 0 3 0 0 2 5 1 9 7 5 3 4 6

An internet site that can help you calculate the Check Digit is:
http://www.uc-council.org/ean_ucc_system/education_support/cdc.html
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APPENDIX G: PFIZER BLISTER LOCATION IDENTIFICATION
MARKS (PBLIM)
Pfizer Blister Location Identification Marks (PBLIM) designed for BEXTRA 10mg
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APPENDIX H: HOW THE VERIFICATION SYSTEM EVALUATES THE
OVERALL RSS BARCODE QUALITY
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